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TTT STATUS OF ri.AlMS 

Claims 1-15 ar= pending. All rejected claims are appealed. The claims axe listed in 
Appendix A. 

TV ST ATTTS OF A MENDMENTS 

A final office action was mailed March 25, 3003. All previously filed amendments have 

been entered. No amendment has heen filed in response to the final rejecfion. 

«ffiS^1^«=fana,...atar.tnnc,eic 

acid that is a variant of known reference sequence hy iterative steps of array destg... 
hyhridizafion and estimation of titc target se,uence (see, e.g, specification at p. 7, hnes 6 te 26). 
rlodheginswititdestgninganarrayofprohestecompHseasetofprohescomp™ 

.almownreference sequence. The claimsspeciftcally exclude arrays in whrcheveryp.^^^ 
p™heseque„ceofagiven.eng*ispresent(sees.eps(h)and(e,ofcl.mlandspec,ficano„. 
p 10 lines n-lS). The reference sequence serves as a first estimate ofthe target sequence. The 
Lyistitenhyhridrzedtothetaxgetnucleicacida^dtherelativehyhridizationof^ep.^^^ 
the Lget nucleic acid is determined. The sequence of the targe, nucleic actd ,s estmtated ftom 
the relative hyhridization of the prohes. A ftuti,er array of prohes is provided compnsrng a 
probes set of pmbes complementary te the estimated sequence of the targe, nuclerc actd. Tlte 
CarrayLprohestshyhrrdi^withtitetargetnucletcacidandtiterelativeh^n^^^^ 

ti.e probes is detennin^. TTe sequence of ti,e target nucleic ac.d ,s reestimated fiom the 
hybridization of the probes (specification at p. 7, lines 19-23). 

Claim 2 specifies firrther iterations of providing an array comprtsmg probes 
complementary te an estimate of tire targe, sequence and using the array te reestimate tire targe. 
Zenceunrntirereestimatedsequenceofthetargcnucleicacidisconstantbetweensuccessrve 

cycles (see specification at p. 7, lines 23-26). 

Claim 3 specifies .ha. tire .arge. sequence is a species varian. of a reference sequence^ 
Claim 4 specifies .ha. tite reference sequence is fiom a human and tire urge, nucleic acrd .s fiom 
a primate (see specification at p. 8, lines 12-19). 
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Claim 12 specifies a preferred configuration for tt,e array of probes used in estimation of 
the target sequence (see specification a. pp. lO-U). The array comprises four probes sets The 
first probe set comprises a plurality of probes, each probe comprising a segment of a. least s,x 
nucleotides exactly complementary to a subsequence ofthe reference sequence, the se^ent 
including at least one interrogation position complementary to a corresponding nucleottde m the 
reference sequence. The second, third and fourth probe sets each comprise a correspotrdrng 
probe for each p^be in the firs, probe set. the probes in the second, third an fourth probe sets 
being identical to a sequence comprising the corresponding probe from firs, probe set or a 
subsequence otat least six nucleotides thereof that includes that the at leas, one interK-gatton 
position, except that Are at least one interrogation position is occupied by a different nucleottde 
in each ofthe four corresponding prabesfi-om the four probe sets. 

Claim 13, which depends from claim 12. specifies a preferred method of analyzmg the 
type of array recited in claim 12 (specification at p. 11, lines 5-31). In this meUtod, one 
compares the relative specific binding of four corresponding probes fi.m the firs, s^ond. th^ 
and fourth probe sets. One then assigns a nucleotide in the sequence ofthe targe, nuclerc acd as 
the complement ofthe inte^gation posiUon ofthe probe having the greatest specific bmdtng 
one then repeats these steps until each nucleotide of taterest in the sequence ofthe target nucletc 

acid has been estimated. , . . 

Claim 15, an independent claim, is directed to an iterative method of analyzmg a target 
sequence (see specification at p. 7, lines 6-26). The method includes steps of desi^ng an a^ay 
of probes to be complemenUuy to an estimated sequence ofthe target nucleic acid, wherem the 
array does not contain every possible probe sequence of a given length. The array of probes ts 
then hybridized to a target nucleic acid. One then reestimates the sequence ofthe targe, nucle. 
acid from the hybridization pattern ofthe array. A fteflrer array of probes is then designed to be 
complementary to the reesrimated sequence, and the hybridization and reesUmating s.eps are 
repeated at least once. 
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''^..e.o..»s.,2,5-6a„d.5wou,dhavebeenobvious.nde,35USC,03(a)over 
Stoa US 5,683.8S1 (Skiena) in view of Fu«.al. US 6,045,997 (Fu^eal) in fcnher v,ew of 

^"'^"^rr:Lon..ve.eno.ion.nna^^ 

view of Fu«a> in ft^er view of Cantor, in fUrther view of Cronin, US 6.027,880 (C,o»n). 

3. WheU.ero,ain.3and4wou>d.avebeenobvious„n.e.35USC>03a ov^^^^^^^ 
in view of Futtea,, in totter view of Cantor in further view of Horwitz, J. Virol. 66, 2170-2.79 
(1992) (Horwitz). 

VII n wOTTPING THF CLAIMS 

" The rejected claims do not stand or fall together. As can be seen 6on, the statement of 
issues, different rejections have been applied to drfferent claims. Also, certain dependent olatms 
are patentable on additional grounds, as discussed in more detail below. 
vin iRGIIMENT 

i,,,,i,ci,^^ 

^^^^^ T^ntr..! in Further ViewofC^ 

1 The. Examin er's Rationale 

The Examiner, rationale is most r^ently stated in the final office action of Ma.ch 25 
2003 The Examiner takes the view that Skiena teaches each element of claim 1 except for 
array of probes wherein the sequence of the target nucleic acid is a variant of the reference 
JencMf.na.omce action atp.3,andaprobearray«hichdoesnotcontamev^poss*le 

pls.ue„ceofagivenle„gth(finalof«ccactionatp.4,TheExamin«c,tes^u^^^^^^^ 
Lhinsan array of probes whereinthe sequence ofthetarge.nucletcac,.sav^^^^^ 
referencesec,uence(citingtotheAbstrac..Figuresl,2.d4andcol. 0 lmes«.2^^^^^ 

Ex^iner takes the view that it would have been obvious to combme Futreal w.th Skren for th 

:vlged.sclosedbyFutreal.hatprobesareusefulinscr^ingassays(nna^^^^^^^^^^^ 

4) ThcExaminertakestheviewthatitwouldhavebeenobvioustocombmeCan^rstea^hng 

of using incomplete anays for the benef, of analyzing very rare targe, nucleic actds m wh,ch 
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„„.pecific hybridisation is no. expected .o be a prob.en, or se,uenci„g smaller nucleic acids 
me chance of requiring ce«ain combinations of nucleotides is so low as to be pracfcally 

nonexistent (final office action at p. 5). 

9 The Cited Art 

Sldena discusses a method of sequencing by hybridization that is intended to be general 
^ any type of target se<,uence. Wtially, the target sequence is hybridized to a universal 
se,uL:garraycontainingallprobesofagivenlength(col.6,lines.M^^^ 
positively and negaUvely hybridizing probes are «.en detennined (col. 6. hnes 45-48). A se«nd 
ly is L designed based on combinations of probes ftom the positively hybr,dtz,ng subset 
": ,Unes49r,. Thehybridizationisthenrepeatedandsubsetsofpositivelyandnega vely 

ybridi.ingprobesagaindetermi„ed(col.6.1h,e6,tocol.7,line5,Theprocess.r^^^ 
uLl the cumulative hybridization data reveals the identity of the target se,uence (col. 7, hnes 

Futreal is a voluminous patent directed to the cloning of the BRCA2 cancer susceptibility 
gene. As in most patents dealing with new genes, Futreal provides se,uences of dte new g»e 

. J i,,.,, R« 1 2 and 41 and mentions that probes can be used to 
and the protem encoded by it (e.g.. Figs, i, i ano 

analyze it (col. 9, line 5-21 and col. 10, lines 23-37). , , . . 

Cantordiscussessequencingbyhybridizationusing arrays of probes having double- 
stranded and single-stranded regions (col. 7, lines ,1-22). Cantor discloses that such 

be complete a^ys of probes. Cantor also mentions that incomplete arrays can be used or 
screeni g procedures of very ra. target nucleic acids where nonspecific hybridization i no 
Zedt-aproblemorwhendetectingorsequenchigsmallernucleicaeidswh— 

of r«,«iring ceriain combination of nucleotides is so low as to be practically nonexistent (coL 13 
Is 23-32^. cantor does no. say which probes should be omitted f^m complete arrays m these 
circumstances. 

The Burden of Proof ^ , ^ f 

to p^ceedings before the Pa.en. and Tr^emark Office, Uie examiner bears .he urden of 
es.ablishing a prima facie case of obviousness based upon *e prior ar. (/» re Piase.^. 147.-72, 



Chee,M. 

Application No.: 09/381,480 
Page 6 

223 USPQ 785 787-88 (Fed. Cir. 1984)). To reject clatas in an application under section 103, 
an examiner show an unxebutted prima facie case of obviousness, the absence of a prrma 
facie ca. of obviousness, an appellant who contplies with the other statutory requn^nents ,s 
entitledtoapatent. /„ . «o„#., 47 USPQ2d 1453. 55 (Fed. Cir. 1,98). ^^^^^^^'^'^ 
■■equipoise," an inventor is "entitled to a patent." /„ re Oe^er. 24 USPQ2d 1443. 1447 (Fed. 
Cir. 1992) (Plager, J., concurring). 

"^^he prior art references when combined must teach or suggest all of the claon limitations. 
/„ re Vaeek, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). Here, there are seveml clatm 
limitations that are not disclosed by the references either individually or in combinauon. 

None of the references discloses step (c) of claim 1 referring to estimating the sequence 
of a targe, nucleic acid. The Examiner rehes entirely on Skiena for this step, taking the vtew that 
suchisdisclosedbysteps(c)and(d)ofc.aim 1 ofSkiena. However, neither of these steps 
recites "estimating" a sequence. Meed the Board will not fmd the word "eshmatrng m the 
entire Skiena patent. Rather claim 1(c) of Skiena requires identifying a set of hybndtzmg 
oligonucleotides, and step (d) recites selecting a second set of oligonucleotides based on the 
hybridization of the first set. Neither step (c) or (d) refers in any way to the reconstructton of an 
elated sequence irom the set of positively hybridizing oligonucleotides. TO say that a set of 

posiUvely hybridizing oligonucleotides itself constitutes a sequence without any attemp bemg 
made to orient the oligonucleotides with respect to each other would be akin to sayng tha a 
restriction mapping of a targe, reveals its sequence. Such would be abhorrent to usage m the art 
whereby a restriction map or set of hybridizing oligonucleotides may be regarded as bemg 
fingerprint but is not a sequence. 

None of fte references discloses step (h) of claim 1, referring to reestimaring the 
sequence of a targe, nucleic acid. The Examiner again relies entirely on Skiena for such 
dillosure.takingU,eviewtha.suchisdisclosedbyclaims.ha„d2ofSk,ena.However*^^^ 

claims refer ,0 "de.ennining" the sequence of a target not reestimating it. h, Sktena s .mh^ 
iterations of his method, he does not disclose estimating a .arge. sequence bu. rather .denufes a 
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subset of hybridizing probes, to fl>e fna, step of Skiena's method he does not estimate a .=n^e. 
sequence, bu. rather determines the sequence uniquely. In SHena's view a. least, the de.^ «i 
sequence is correct and no, an estimated, much less a reestimated sequence (col. 7, Imes 12-15). 

None of the cited references discloses the step recited in present claim 2 refemng to 
repeating steps (e) and (h) of claim 1, as necessary until the reestimated sequence ,s constant 
between successive cycles of the method. The Examiner relies entirely on Skiena for such 
disclosure, taking the view that such is disclosed by claim 2 of Skiena. However, clam, 2 refers 
to determining a target sequence based on sets of hybridizing probe sets from iterahons of hts 
method to Skiena-s method, all cycles but the las. determine differ»t subsets of hybndtztng 
probes The las, cycle determines a unique target sequence. There is no mention of estm,atmg 
target sequences in any cycle, much less of performing tt,e mett,od until an estimated targe. 

sequence remains constant. ^ 

The Examinees poshion may m par. be based on the view tha. simply deiemnmng a set 
of hybridizing oligonucleotides itself constitutes "estimating fte sequence of a .arge.," under a 

broad toterpre^tion of the claims which the Examiner feels entitled to make during prosecuhon. 
to response, appellant submits that the Examiner is no. merely in.erpreting .he clatms broadly, 
but effecively reading out explicitly recited claim steps. The present claims ,eci.e separa.e s.eps 
of "dcemuning relattve hybridization of U.e probes .o ttte .arge. nucleic ac.d," ^d _ 
"estimating .he sequence of tt.e targe, nucleic acid ton. ti,e relative hybridization of the probes. 
Tl,us ,oview"de.emtimng*erelativehybridizationofprobes"asbeingequivalen.u, 

es.ima.ing a sequence eiTeCively reads ou. tt,e step of "estimatmg the sequence" ftom the c a,m. 
to at.emp.ing.oreb„. appellants position, ti,e Examiner s«.esfta.Skiena tnherenrty 

...hes boti. s,eps of hybridizaiion and es.ima.ion tt,e sequence of a .arge. nucleic acid c,.,ng o 
CO, 9 Iines33-49andcol.4.,inesl9-21)(finalofficeac.iona.p.l0). However. W~ 

'.'ay„o,Bees,aUis>.e,typrotatm,iesorpossWUUies, MeWBiopU... Mil^au.. 52 
USPQ2d .303, 1305 (Fed. Cir. 1999) (emphasis supplied). "The mere fact dta. a cerratn .htng 
«v result ftom a given set of circumstances no, suff^den, .0 esmblish inherency." In re 
Rijct.en, 28 USPQ2d .955 (Fed. Cir. ,993) (emphasis supplied). He«. the Exammers 
proposal of mherent disclosure of estimating a sequence relies on unsupported assumptions. 
Thus when Skiena at col. 4. lines 19-2, refers to resolving "ambiguities" the Exammer .s 
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appa.n«ysupposi„g.ha.S.ie.ahasco™pile.ase,ue„«fto.hishybMzi^^ 

the hybridization data due .0 .he sa»e oligonucleotide being complementary to mutaple 
thehybnmzanon ,.„.ioMl Col 9 lines 33-49 of Skiena merely 

segmentsofatargetsequence{seecol.4,lmesl9-20). Col. 9, t. 

sularizes Table 2 and the number of iterations of Skiena's method needed to detenn-ne a 
Zrefo,varions.argets.TMsisevery,eason.osupposethat.heseit.at.o„s.^^^^ 
:lprocessexemplif.edatcol.6,Hnes40tocol.7,line9.Asnoted.n.h,sprocess,Sk>ena 

does not detennine a sequence at any iteration except the last 

For these reasons, the Exanuner has not established under P"-*'-""^ 
S.enanecessarilyes.imatesorrecs«matesase,ue„ce..sofarasthereisdo^^^^^^^^^ 

.ou,d,nure.o.hebenef.tofappella„.S.ven..t.hebu^n.p^^^^^^^^^ 
Accordingly, Appellant maintains that Sktena does not teach esUmanng, 
^JequLlchless-reestUnatinr 

'"""iltclaUnlSisdis^nguishedforatleastthesamereasonsasclaims^ h. 
addition ,r r«,uires iterative steps of designing an array of probes to be complementary 

: i rd orrlmate^^ 
ralnoneofthecitedreferencesdisclosesestimatingorreestimatingthesequ^^^^^^^ 

nucleic acid, itfollowsthatnoncofthereferencesdisclosesdesignmganarray ofprohestobe 
complementary .0 an estimated or reestimated sequence of a target nucletc acd. 

-^^^S^rhnafaciecaseofob— basedonacomb^ationoftheo.^^^^^ 

ferences there must be some teaching, suggestion or motivation m the pnor art 

vanous references, mere mu^ u^o , ^ ^'^9 48 
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-fo^e" .0 "i,npel persons skilled in the art to do what applicant has done." Ex pane Le^engood. 
28 USPQ2d 1300, 1302 (BPAI 1993). 

Here it is respectftlly submitted that the Examiner has not established motivation that 
would have impelled the artisan to combine the references in the specific manner required by the 
pending claims. The Examiner cites the following motivation to support combination of Futreal 

with other references 

An ordinary practitioner would have been motivated to cornbine 
and substitute the array of probes wherein the sequence of the 
target nucleic acids is a variant of the reference sequence of Futreal 
n fhe method of Skiena in order to achieve the express advantages 
noted by Futreal of probes which skilled person is readily able to 
"abel them an'd devise suitable conditions for hybnd^^^^^^^^ 
reactions assisted by textbooks such as Sambrook et al, and 
ausS'sS et al., L which oligonucleotide probes or pnmers. 
as well as the full length sequence (and alleles, vanants ^d 
derivatives) are also useful in screening a test sample containing a 
nucleic acid for the presence of alleles and vanants, especially 
those that confer susceptibility or Predisposition to cance^,^^^^^^ 
probes hybridizing with a target sequence from a sample obtained 
from the individual being tested. 

Final office action at p. 3. 
However, the asserted motivation represents a beneflt of analyzing detecting variants of 
BRCA2 in general. There are many standard methods for analyzing variants including use of 
allele-specific probes, allele-specific primers, a single-base extension reaction, dtdeoxy 
sequencing, conformational testing, and so forth, some of which are discussed in the Futreal 
patent. TWs motivation provides no reason that the skilled artisan would depart from any of the 
standard methods described in Futreal or textbooks such as Sambrook or Ausubel in favor of that 
discussed by Skiena. Tlte Skiena method would ptobably have appeared to be unnecessanly 
complicated both theoretically and practically for perfonning a simple task for which many 
„>utine methods of analysis were available. Accordingly, it is submitted that the asserted 
motivation would no. have impelled the artisan to combine the teaching of Futreal wtth Skrena. 

It is further submitted that the asserted motivation for combining Cantor with Sktena 
would not have impelled the combination of reference in the specific mamier r«,uiredby the 
presem claims. Tlte Examiner relies on Cantor's statement that "in certain applications, an enure 
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anay of every possible sequence is no. necessary and incomplete arrays are accepuble for use. 
For example, incomplete arrays may be utilized for screening procedures of very rare ^get 
nucleic acids where nonspecific hybridization is no. expected to be problematic. Further every 
member of an array may not be needed when detecting or sequencing smaller nucletc actds 
where the chance of requiring certain combinations of nucleotides is so low as to be pracBcal.y 
none existence" (final office action at p. 4, citing Cantor at col. 13, Imes 23-32). 

Although these comments from Cantor may indicate that omission of probes mtght be 
feasible within me context of his own methods, they do not demonstrate that an arfisan would 
have been impelled to omit pn>bes and the^by desip. an array complementary to a reference 
s^uence in the context of Skiena's method. In the context of Cantor's method, omisston of any 
probes ftom a umversal array represents a compromise of competing considerations.. Omtsston 
of probes is potentially advantageous in that those that remain are fewer in number potenttally 
simplifying construction of dte a^y. However, the omission of probes requires aprU^ 
assumptions as to the sequence of the target to detemtine which probes can be omttted. Further, 
because the probes that can be omitted would vary for different target sequences, omtss.on of 
probes would require providing different arrays for different target sequences. 

The balance of these competirtg considerations is different in Skiena's method. The 
iteraUve strategy proposed by Skiena is designed to resolve ambiguities in the hybridizauon 
pattern that may result <rom the initial hybridization. The capacity to resolve ambi^tttes m the 
hybridization pattern at a later stage allows a universal array with relatively few probes (e.g a 
08 universal sequencing array) to be used as the first array in the scheme (see col. 4. hues 1 1- 
1 5) Because the initial array is already relatively small in Skiena's method, there would be 
conespondingly little economy in effort of synthesis from omission of probes. On the other 
hand, omission of probes would have severe disadvantages. One would have to make a;.™, 
assumptions as to which probes do not have complementary sequences in a t^get and can 
therefore be omined. One would also have to synthesize a different starting array for each target 
sequence, rather than using a single universal array as the method Skiena describes. The extra 
effort in synthesizing a different starting atray for each target sequence would itself more than 
cancel out any economy of effort savedby reduced synthesis from omission of probes. In |he 
circumstances, it is tespectfltllysubmittedthataskilled artisan wouldnothave been tmpelledby 
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Cantor's comments to modify Skiena's teaching to design an array of probes to contain probes 
complementary to a reference sequence as claimed. 

6. Conclusion 

Fo, each of the above independen. and sufficient reasons, appellant respectfully submits 
the rejection should be reversed. 

^ -nnl.nl illli - — l O^(a) over SViena in view 

B..i,.^l in farther vi>w of Cantor, in further view of Cronin 

Claims 1-2 and 5-15 stand rejected as obvious over Skiena in view of Futreal, m flriier 
view of Cantor, in flrtter view of Cronin (fin^ office action at pp. 4-5). Skiena. Futreal and 
Cantor are applied as above. Examiner acknowledges that tot these references do not teach 
various details of fl>e reference se,ue„ces =u.d probe sets specified in claims 7-14. Tlte Exammer 
.akes the view that these details are described by Cronin. The Examiner takes the view that ,t 
would have been obvious to combine «,e teaoUng of Cronin with the other refer^ces in vrew of 
Cronin's statement that her method provides strategies for comparing a target sequence and a 
reference sequence. 

The above claims are distinguished over Cronin, Futreal and Skiena for at least the same 
reasons as discussed above with respect to Skiena and Futteal alone. 

to addition, appellant submits that the asserted motivation would not have impelled an 
artisan to have combined the teachings of Cromn with Skiena. The motivation identified by the 
Examiner (that Cronin's method allows one to analyze targe, sequences that a« vanants of a 
reference sequence) provides reason to perform Cronin's methods as written but not to modtfy 
them Tlte proposed moUvation also does no, take into account the fact that Cronin's sfategy of 
probe design could not be incotporated into Skiena's method without chanpng much of Skrena s 
own method and forfeiting most of its advantages. For example, if one employed Cromn's 
strategy of selectingprobe sets by complementarity to a known reference sequence, then one 
would have to discard Skiena's alternative strategy of using a universal sequence array, and wtth 
it the attendantadvantagesofbeingabletoanalyzeanytarget sequence. It is also unclear why 
one would employ Skiena' strategy of desi^ng secondary arrays for iterative hybridizafon ,f 
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the primary array were that of Cronin rather than a universal array as described by Skiena. As 
noted above, Skiena's strategy for designing a secondary array is adapted to analyze a target 
sequence without any prior knowledge as to its identity. This strategy would have seemed 
unnecessarily complex compared with the methods that Cronin herself proposes. Thus, it is 
submitted that asserted motivation of analyzing a target sequence that is a variant of a reference 
sequence is merely a reason to perform Cronin's own methods, and would not have impelled the 
artisan to make the specific combination represented by claims 7-14. 

The asserted motivation is insufficient for claims 13 for an additional reason. This claim 
specifies a particular method of analyzing an array containing four probe sets in which one 
compares the relative specific binding of four corresponding probes from the four probe sets, and 
assigns a nucleotide in the sequence of the target nucleic acid as the complement of the 
interrogation position of the probe having the greatest specific binding. The process is then 
repeated until each nucleotide of interest in the target nucleic acid has been estimated. Although 
this process is described in the Cronin reference, one would not have been motivated to 
incorporate it into Skiena's method because it would be redundant in the fonn of analysis 
proposed by Skiena. Skiena first determines which probes in a first array hybridize to a target 
sequence. Skiena then synthesizes a secondary array in which the probes combine the sequences 
of the hybridizing probes from the first array. Skiena then compiles the sequences from the 
aggregate of hybridizing probes in all of the arrays. There is no role in this analytical scheme for 
performing any of the steps recited in claim 13. A skilled artisan would not have been motivated 
to perform the steps of claim 13 in the context of Skiena's method when the steps of claim 13 
serve no purpose in Skiena's method. 

For these additional reasons, it is submitted that claims 7-14, and particularly claim 13, 

are distinguished. 

T..n. V Claims 3 ^ Wnnid Not Hav ^ ^^^n Obvious under 35 TTSC 103(a) over Skiena in 
view of Futr eal, in further v it>w nf Cantor, in fiirther view of Horwitz 

Skiena, Futreal and Cantor are apphed as above (fmal office action at p. 7). Horwitz is 
cited as teaching the identification of homologs of HIV sequences in human and primate DNA. 
The Examiner takes the view that it would be obvious to combine the comparative human 
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primate study of Horwitz into Skiena's method for the benefit of obtaining a better understanding 
of HIV evolution. 

Claims 3 and 4 are distinguished for at least the same reasons as claim 1 fi:om which they 
dependent. 

In addition, it is respectfully submitted that the asserted motivation would have been 
insufficient to have impelled the artisan to combine the references in the specific manner 
required by the pending claims. The motivation asserted by the Examiner (performing a 
comparative human primate study) is the reason Horwitz performed his own study of evolution. 
In this study, Horwitz used conventional Sanger sequencing to sequence particular targets withm 
human and primate genomes. Horwitz provides no indication of inadequacies of this approach, 
or suggestion that one should turn to any other approach to perform sequencings of cognate 
sequences from different species. In particular, Horwitz provides nothing that would point the 
artisan to Skiena's method as a means for analyzing a target nucleic acid that represents a species 
variant of a known reference sequence, hi the absence of any motivation impelling the artisan to 
the specific combination of Horwitz with Skiena required by claims 2 and 3, it is respectfully 
submitted that these claims are distinguished on additional grounds. 
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IX. Conclusion 

For all of the above reasons, it is respectfully submitted that the rejections 
and the case remanded to the Examiner for allowance. 

Respectfully submitted, 

Joe Liebeschuetz 
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APPENDIX A- Pff NDING CLAIMS 

1 . A method of analyzing a target nucleic acid, comprising: 

(a) designing an array of probes to comprise a probe set comprising probes 
complementary to a known reference sequence; 

(b) hybridizing the target nucleic acid to the array of probes, wherein the 
sequence of the target nucleic acid is a variant of the reference sequence and provided the probe 
array does not contain every possible probe sequence of a given length; 

(c) determining the relative hybridization of the probes to the target nucleic acid, 

(d) estimating the sequence of the target nucleic acid from the relative 
hybridization of the probes; 

(e) providing a frirther array of probes comprising a probe set comprising probes 
complementary to the estimated sequence of the target nucleic acid and provided the further 
probe array does not contain every possible probe sequence of a given length; 

(f) hybridizing the target nucleic acid to the further array of probes; 

(g) determining the relative hybridization of the probes to the target nucleic acid; 

(h) reestimating the sequence of the target nucleic acid from the relative 
hybridization of the probes. 

2. The method of claim 1, further comprising repeating steps (e)-(h) as necessary 
until the reestimated sequence of the target nucleic acid is constant between successive cycles. 

3. The method of claim 1, wherein the target nucleic acid is a species variant of the 
reference sequence. 

4. The method of claim 1, wherein the reference sequence is from a human and the 
target nucleic acid is from a primate. 



Chee, M. 

Application No.: 09/381,480 
Page 16 

5 . The method of claim 1 , wherein the target nucleic acid shows 50-99% sequence 
identity with the reference sequence. 

6. The method of claim 1 , wherein the target nucleic acid shows 80-95% sequence 
identity with the reference sequence. 

7. The method of claim 1, wherein the reference sequence is at least 1000 
nucleotides long, the array comprises a probe set comprising overlapping probes that are 
perfectly complementary to and span the reference sequence, and the further array comprises 
probes that are perfectly complementary to and span the estimated sequence. 

8. The method of claim 1 , wherein an estimated sequence of the target nucleic acid 
includes a nucleotide whose identity is ambiguous and the probe set showing perfect 
complementarity to the estimated sequence includes a probe having a pooled nucleotide aUgned 
with the position of ambiguity in the target sequence. 

9. The method of claim 1 , wherein the reference sequence is at least 1 0 kb. 

10. The method of claim 1, wherein the reference sequence is at least 1000 kb. 

11. The method of claim 1 , wherein the reference sequence includes at least 90% of 
the human genome. 

12. The method of claim 1, wherein the array of probes comprises: 

(1) a first probe set comprising a plurality of probes, each probe comprising a 
segment of at least six nucleotides exactly complementary to a subsequence of the reference 
sequence, the segment including at least one interrogation position complementary to a 
corresponding nucleotide in the reference sequence, 

(2) second, third and fourth probe sets, each comprising a corresponding probe 
for each probe in the first probe set, the probes in the second, third and fourth probe sets being 
identical to a sequence comprising the corresponding probe from the first probe set or a 
subsequence of at least six nucleotides thereof that includes the at least one interrogation 
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position, except that the at least one interrogation position is occupied by a different nucleotide 
in each of the four corresponding probes from the four probe sets. 

13. The method of claim 12, wherein the sequence of the target nucleic acid is 

estimated by: 

(a) comparing the relative specific binding of four corresponding probes from 
the first, second, third and fourth probe sets; 

(b) assigning a nucleotide in the sequence of the target nucleic acid as the 
complement of the interrogation position of the probe having the greatest specific binding; 

(c) repeating (a) and (b) until each nucleotide of interest in the sequence of 
the target nucleic acid has been estimated. 

14. The method of claim 1, wherein the sequence of the target nucleic acid differs 
from the reference by at least two positions within a probe length. 

15. A method of analyzing a target nucleic acid, comprising: 

(a) designing an array of probes to be complementary to an estimated sequence of 
the target nucleic acid provided the array does not contain every possible probe sequence of a 
given length, 

(b) hybridizing the array of probes to the target nucleic acid; 

(c) determining a reestimated sequence of the target nucleic acid from the 
hybridization pattem of the array to the target nucleic acid sequence to; and 

(d) repeating (a)-(c) at least once. 
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ITT STATUS OF CLAIMS 

Claims 1-15 are pending. All rejected claims are appealed. THe claims are listed in 
Appendix A. 

TV STATUS AMENDMENTS 

A final office action was mailed March 25, 3003. All previously filed amendments have 
been entered. No amendment has been filed in response to the final rejection. 

acid tha. is a variant of know reference sequence by iterative steps of array design, 
hybridization and estimation of the target sequence (see. e.g., specification a, p. 7, lines 6 to 26). 
The method begins with designing an array of probes to comprise a set of probes complemetrtary 
to a icno™ reference sequence. The claims specifically exclude arrays in v,hich every p«s,ble 
probe sequence of a given length is present (see steps (b) and (e) of claim 1 and specificafon at 
p 10 lines 17-18). The reference sequence serves as a fltst estimate ofthe target sequence. The 
array is then hybridized to the target nucleic acid and the relative hybridization of the probes to 
the target nucleic acid is determined. The s»,uenc= of the target nucleic acid is estimated fiom 
the relative hybridization of the probes. A ftrther array of probes is provided comprrsmg a 
probessetofprobescomplementarytofteestimatedsequenceofthetargetnucleicacd. Hre 

fl^er array of probes is hybridized »ith the target nucleic acid and flte relative hybridization of 
theprobes is det^mined. Tire sequence ofthetarget nucleic acid is reestimatedftomtherelattve 

hybridization of the probes (specification at p. 7, lines 19-23). 

Claim 2 specifies further iterations of providing an array comprising probes 
complementary to an estimate of the target sequence and using tire array to reestimate the target 
sequence until tire reestimated sequence of the target nucleic acid is constant between successtve 
cycles (see specification at p. 7. lines 23-26). 

Claim 3 specifies that the target sequence is a species variant of a reference sequence. 
Claim 4 specifies that the reference sequence is from a human and tire target nucleic acid .s fiom 
a primate (see specification at p. 8, lines 12-19). 
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Claim 12 specifies a preferred configuration for the array of probes used in estimation of 
the target sequence (see specification at pp. 10-1 1). Tire array comprises four probes sets. The 
first probe set comprises a plurality of probes, each probe comprising a segment of at least six 
nucleotides exactly complementary to a subsequence of the reference sequence, the segment 
including at least one interrogation position complementary to a corresponding nucleotide m the 
reference sequence. The second, third and fourth probe sets each comprise a correspondmg 
probe for each probe in ttre first probe set, the probes in flie second, third an fourth probe sets 
being identical to a sequence comprising the corresponding probe ircm first probe set or a 
subsequence of at least six nucleotides tirereof that includes that tire at least one interrogation 
position, except ttrat ttre at least one interrogation position is occupied by a difB=rent nucleotide 
in each of tire four corresponding probes ftom the four probe sets. 

Claim 13, v^hich depends ftom claim 12, specifies a preferred method of analyzmgflie 
type of atrayrecited in claim 12 (specification at p. 11, lines 5-31). In tins mefliod, one 
compares tire relative specific binding of four corresponding probes ftom the first, second, tiurd 
and fourth probe sets. One flren assies a nucleotide in tire sequence of tire target nucleic acrd as 
to complement of tire interrogation position of the probe having tire greatest specific bmdmg. 
One tiren repeats flrese steps until each nucl»tide of interest in tire s«,uence of tire target nuclerc 

acid has been estimated. 

Claim 1 5, an independent claim, is directed to an iterative mettrod of analyzmg a target 
sequence (see specification at p. 7, lines 6-26). The meflrod includes steps of desigmng an anay 
of probes to be complementary to an estimated sequence of tire target nucleic acid, wherem tire 
array does not contain every possible probe sequence of a pven length. The array of probes rs 
dren hybridized to a target nucleic acid. One ttren reestimates tire sequence of tire target nuctac 
acid ftom tire hybridization pattern of tire array. A firrther array of probes is flren desrgned to be 
complementary to tire reestimated sequence, and the hybridization and reestimating steps are 
repeated at least once. 
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VI. ISSUES 

1 Whether claims 1, 2, 5-6 and 15 would have been obvious under 35 USC 103(a) over 
Skiena, US 5.683,881 (Skiena) in view of Futreal, US 6,045,997 (Futreal) in further view of 

Cantor, US 5,795,714 (Cantor). 

2 Whether claims 7-14 would have been obvious under 35 USC 103(a) over Skiena m 
view of Futreal in further view of Cantor, in further view of Cronin, US 6,027,880 (Cronin). 

3. Whether claims 3 and 4 would have been obvious under 35 USC 103(a) over Skiena 
in view of Futreal, in further view of Cantor in forther view of Horwitz, J. Virol 66. 2170-2179 
(1992) (Horwitz). 

VTI. GROUPING OF TH E CLAIMS 

nie rejected claims do not stand or fall together. As can be seen from the statement of 
issues, different rejections have been applied to different claims. Also, certain dependent claims 
are patentable on additional grounds, as discussed in more detail below. 
VTTI ARGUMENT 

1 ■ nioi^c 1 , 9 , and 15 Wnnld Not Have Been Obvious under 35 USC 103(a) 
Skiena in view nf Futreal in Further View of Cantor 



1 The Examiner' s Rationale 

The Examiner's rationale is most recently stated in the final office action of March 25, 
2003. The Examiner takes the view that Skiena teaches each element of claim 1 except for "the 
array of probes wherein the sequence of the target nucleic acid is a variant of the reference 
sequence" (fmal office action at p. 3) and a probe array which does not contain every possible 
probe sequence of a given length (final office action at p. 4). Tlxe Exammer cites Futreal as 
teaching an array of probes wherein the sequence of the target nucleic acid is a vanant of the 
reference sequence (citing to the Abstract, Figures 1. 2 and 4 and col. 10, lines 23, 27). The 
Examiner takes the view that it would have been obvious to combine Futreal with Skiena for the 
advantage disclosed by Futreal that probes are usefiil in screening assays (final office action at p. 
4) -me Examiner takes the view that it would have been obvious to combine Cantor's teachmg 
of using incomplete arrays for the benefit of analyzing very rare target nucleic acids in which 
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nonspecific hybridization is not expected to be a problem or sequencing smaller nucleic acids 
where the chance of requiring certain combinations of nucleotides is so low as to be practically 
nonexistent (final office action at p. 5). 

2. The Cited Art 

Skiena discusses a method of sequencing by hybridization that is intended to be general 
to any type of target sequence. Initially, the target sequence is hybridized to a universal 
sequencing array containing all probes of a given length (col. 6, lines 41-42). Subsets of 
positively and negatively hybridizing probes are tiien determined (col. 6, lines 45-48). A second 
array is then designed based on combinations of probes from tiie positively hybridizing subset 
(col 6 lines 49-61). The hybridization is then repeated and subsets of positively and negaUvely 
hybridizing probes again determined (col. 6, line 61 to col. 7, line 5). The process is repeated 
until the cumulative hybridization data reveals the identity of the target sequence (col. 7. Imes 9- 
15). 

Futreal is a voluminous patent directed to the cloning of the BRCA2 cancer susceptibility 
gene. As in most patents dealing with new genes, Futreal provides sequences of the new gene 
and the protein encoded by it (e.g.. Figs. 1 , 2 and 4) and mentions that probes can be used to 
analyze it (col. 9, line 5-21 and col. 10, lines 23-37). 

Cantor discusses sequencing by hybridization using arrays of probes having double- 
stranded and single-stranded regions (col. 7, lines 11-22). Cantor discloses that such arrays can 
be complete arrays of probes. Cantor also mentions tiiat mcomplete arrays can be used for 
screening procedures of very rare target nucleic acids where nonspecific hybridization is not 
expected to be a problem or when detecting or sequencing smaller nucleic acids when the chance 
of requiring certain combination of nucleotides is so low as to be practically nonexistent (col. 13, 
lines 23-32). Cantor does not say which probes should be omitted from complete arrays in these 
circumstances. 

3 The Burden of Proof 

hi proceedings before the Patent and Trademark Office, the examiner bears the burden of 
establishing a prima facie case of obviousness based upon the prior art (In re PiasecJd, 1471-72, 



Chee M 

Application No.: 09/381,480 
Page 6 



223 USPQ 785. 787-88 (Fei Cir. 1984)). To reject claims in an application under secuon 103, 
an examiner must show an nnrebutted prima facie case of obviousness. In me absence of a pnma 
facie case of obviousness, an appellant who complies with the other statutory re,un».ents ts 
entitled to a pat«,.. /» « 47 USPQ2d 1453, 55 (Fed. Cir. 1998). 

■■equipoise," an inventor is "entitled to a patent." re OeUUer. 24 USPQ2d 1443, 1447 (F«d. 
Cir. 1992) (Plager, J., concurring). 

I mini tinn -..^-°->.^^-^noesNnmi^rln^n.- Ml Flemmts of the Claimed, 



Invention 



^e prior art references when combined must teach or suggest all of the claim Umitations. 
/„ re VaecK 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). Here. ^ are several clam, 
stations tttat are not disclosed by the references either individually or in combmation. 

Noneofthereferences discloses step (c) of claim 1 referringto estimatingthe sequence 
ofatarget nucleic acid The Examiner relies entirelyonSkiena for this step, taldngthevtew .ha. 

such is disclosed by steps (c) and (d) of claim 1 of SHena. However, neither of these _ste,» 
recites-estimating-asequence. Weed the Board will not find the word "estimating mthe 
entire Skiena patent. Rather claim 1(c) of Siiena requires identifying a set of hybndtzmg^ 
oUgonudeotides. and step (d) recites selecting a second set of ohgonudeotides based on tite 
hybridi^tionofti>e firs. set. Neitt>erstep(c)or(d) refers inanywayto the reconstiuctionof an 

Jtimated sequence ftom the set of positively hybridizing oligonucleotides. To say Uu.t a s« of 
positively hybridizingoligonucleotides itself constitutesasequencewitttout any attemptbetng 

madetoorientmeoligonucleotideswithrespect.oeachottterwouldbeakin.osaymgti.aa 
restiiction mapping of a targe, reveals its sequence. Such would be abhorren. to usage m tire art 
wheteby a restiiction map or set of hybridizing ohgonudeotides may be regarded as bemg 
fingerprint but is not a sequence. 

None of ttie references discloses step (h) of claim 1, referring to reestimating ttie 
sequenceofatargetnucleicacid. The Examiner again relies entirely on Skiena for such 

dlosure, U^ingtite view ti.t such is disclosedby claims Ih and 2 of Skien. Howeve. t^ese 
claims refer to "determining" fl-esequenceofatargetnotreestimatingi.. in Skr^^smtti^ 

iterations of his method, he does no. disclose estimating a targe, sequence bu. ratiter tdentifies a 
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subset of hybridizing probes. In the final step of Sldena's method he does not estimate a target 
sequenee. but rather determines the sequence uniquely. In Skiena's view at least, the determmed 
sequence is correct and not an estimated, mucl. less a reestimated sequence (col. 7, Imes 12-15). 

None of the cited references discloses the step recited in present claim 2 refemng to 
repeatmg steps (e) and (h) of claim 1. as necessary until the reestimated sequence is constant 
between successive cycles of the method. The Examiner relies entirely on Skiena for such 
disclosure, taking the view that such is disclosed by claim 2 of Skiena. However, clam. 2 refers 
to determining a targe, sequence based on sets of hybridizmg probe sets from iterations of hrs 
method to Skiena-s method, aU cycles but the last determine different subsets of hybnd^mg 
probes TT,elastcycledetenninesauni,uetargetse,uence. TTtere is no mention of estimatmg 
targe, sequences m any cycle, much less of performing the metood until an estimated target 

sequence remains constant. 

The Examines position may in par, be based on the view that simply detenmnmg a set 
of hybridizing oUgonudeotides itself constitittes "estimating the sequence of atarget," under a 
broad interpretation of the claims which fl>e Examiner feels ^.titled «> make during pn,secuti». 
toresponse, appellant submits tot ttteExammer is notmerely interpreting the claims broadly, 

but effectively reading out explicifly recited claim s,cps. TTe pr^ent claims recite separate steps 
ofdeterminingflie relative hybridization ofthe probes to the target nucleic acd," and ^ 

"estimating fl>e sequence of the target nucleic acid torn tire relative hybridization of the probes. 

Thus to view "determining fte relative hybridization of probes" as being equivalent to 

estimating a sequence effectively reads ou, fl.e step of "estimating the sequence" from the clam.. 
In attempting to rebu, appellant's position, the Examiner states fl«t Skiena "inherently 

teaches both steps of hybridization and estimation the sequence of a ti^get nucleic acid (cting to 
col 9 Unes33-49mdcol.4,linesl9-21)(finalofficeactionatp.l0). However, "Wnhetency 

™y „„, be esmblished byprobabiMes or possibilities." MehVBiopHile v. MUgraum. 52 
USPQ2d 1303, 1305 (Fed. Cir. 1999) (en.phasis supplied). "The mere fact tot a certam timtg 
^ result ftom a given set of circumstances is no, sufficien, to establish inherency." In re 
Rilckaer, 28 USPQ2d 1955 (Fed. Cir. 1993) (emphasis supplied). Here, flie Exammefs 
proposal of inherit disclosure of estimating a sequence relies on misupported assumptions. 
Thus when Skiena at col. 4, lines 19-21 refers to resolving "ambiguities" tite Exammer .s 
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apparemly supposing fta. Skiena has compiled a sequence torn his hybridizing oligonucleottdes. 
and is referring to ambiguities in that sequence. However, there is no basis for such an 
assumption, particularly, when in the example discussed at col. 6. Unes 40 to col. 7. Ime 9, 
SUena does not compile a sequence ftom hybridizing oUgonucleotides until aU of the 
hybridizations have completed Instead. Skiena's "ambiguities" probably refer to ambiguities m 
the hybridization data due to the same oligonucleotide being complementary to mutaple 
segments of a target sequence (see col. 4. lines 19-20). Col. 9. lines 33-49 of Skiena merely 
summarizes Table 2 and the number of iterations of Skiena's method needed to determme a 
sequence for various targets. This is every reason to suppose that these iterations refer to the 

same process exemplified at col. 6. lines 40 to col. 7. line 9. As noted m this process. Sktena 

does not determine a sequence at any iteration except the last. 

For these reasons, the Examiner has not estabUshed under principles of inherency that 

Skiena necessarily estimates or rcestimates a sequence, htsofar as there is doubt, such doubt 

should inure to the benefit of appellant given that the burden of proof rests with the PTO. 

Accordingly. Appellant maintains that Skiena does not teach "esthnating." or ••^estimatmg" a 

target sequence, much less "reestimating" the sequence until it remains constant between 

successive cycles. 

Independent claim 15 is distinguished for at least the same reasons as claims 1. In 
addition, claim 15 requires iterative steps of designing an array of probes to be complementary 
to an estimated (or reestimated in subsequent iterations) sequence of a target nucleic acid. 
Because noneofthe cited references discloses estimating or reestimating the sequenceofatarget 

nucleic acid, it follows that none of the references discloses designing an array of probes to be 
complementary to an estimated or reestimated sequence of a target nucleic acid. 

, Hnti---^- -^^^^ ^-^ ^^ rombination of the Pefprenres that Would Lead 

tn the. Claime d Invention 

■■TO establish a prima facie case of obviousness based on a combination of the content of 
various references, there must be some teaching, suggestion or motivation in the prior art to 
make the specific combination that was made by the applicant." In rc Dance. 160 F.3d 1339. 48 
USPQ2dl635 1637 (Fed. Cir. 1998) (emphasis supplied). The motivation must have sufBcient 
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,„^.,„.tope.pcrsonsskiUedin*ear.»do«ha.app.ica„thasdone." E. par. U.^.ooi. 

28USPQ2d 1300, 1302 (BPAI 1993). ,w 
He,, it is respectfully submi«ed «,at fte Exanuner has no. established monval.on to, 

Wdhavei.pelledthea«isantoco,nhi.etherefereoeesit,thespeeifie.a™«^^^^ 
pending claims. 1^ Exanuner cites the foUowtag motivation to support combmatron of Futreal 

with other references 

An ordmary practitioner would have been motivated to coinbme 
^d"te the array of probes wherein the sequence of 
Let nucleic acids is a variant of the reference sequence of Fufreal 
S Sod of Skiena in order to achieve the express f antof 
noted W Futreal of probes which skilled person is readily *le to 
S2t laberthem aAd devise suitable conditions for hybndization 
reSns assisted by textbooks such as Sambrook et al, and 
lu^Sr^ S al., L which oUgonucleotide probes or prnners, 

derivt i^es) are also u^ful in screening a test sample cont^g a 
nucSc acid for the presence of alleles and variants, especially 

probes hybridizing with a target sequence from a sample obtained 
from the individual being tested. 

Final office action at p. 3. 
However, the asserted motivationrepresentsabenefit of analyzingdetecting variants of 

BRCA2 in general. There are many standard methods for analyzing variants including use of 
allele-specific probes, allele-specific primers, a single-base ext^sio. reaction d. eoxy 
sequencmg, conformational testing, and so forth, some of which are discussed m the Futreal 
;t.™smotiva.ionprovidesnoreasonthatthes.lledar.isanwoulddepa«^ma^^^^^^ 

Idam methods described in Futreal or textbooks such as Sambroo. or Ausubel m fevor f that 
discussedbySkien. The SldenameUrod would probably have appeared tobeutmecessanly 

complicatedboth theoretically andpracticallyforperformingasimpletask for whtchmany 
„u.ine methods of analysis were available. Accordingly, it is submiued that ^ asserted 
motivaUon would not have impelled the artisan to combine me teaching of Futreal w,m Sl.ena. 

It is further submitted that the asserted motivation for combining Cantor wtth Slcena 
wouldnothaveimpelWthecombi„ationofreferenceinti.especi,icmannerre<,uiredbyto^ 

present claims, "me Examiner relies on Cantons statement that "in certam apphcauons, an enhre 
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.nay of every possible sequence is no. necessary and incomplete arrays a« accep^ble for nse. 

For example, incomplete arrays may be utilized for screening procedures of very «e »ge. 
nucleicacidswherenonspeeifiehybridizationisnotexpectedtobeproblema,ic.Fur«.er every 

member of an array may no. be needed when detecting or sequencing smaller nuc^.c ac.ds 
.here .he chance of requiring ceruin combinations of nucleotides is so low as «> be practicaUy 

none existence" (final office action at p. 4, citing Cantor at col. 13, Imes 23-32). 

Alftoughfl.esecommentsfiomCan.ormayindicatethatomissionofprobesmrgh.be 

feasible wi.hinthec„n.ex.ofhisownmeftods,ftey do no. demonstiateftat an artisanwould 
have been impelled ,o omi. probes and fte^by design an array complemen.ary to a reference 
sequence in flre context of SHena's method, h. the context of Cantons meftod. om,ss,onof any 
p^bes fiom a universal array represents a compromise of competing conriderauons. « 
of probes is potentially advanmgeous in that ftose ftat remain are fewer in number potentially 
.toplityingconstiuctionoffte array. However^eomissionofprobesreqmres.pj^^^ 

assumptions as to fl.e sequence of fte targe, .o det^mine which probes can be omrtted. Fnrfter. 
because fl,eprobesfta.canbeomi«ed would vary for differen..arge. sequences. om,ss.„nof 

p™beswouldre,uireprovidingdifreren.arraysfordifrerenttarg..sequenc.s. 

The balance of Aese compe.ing considerations is differen. in Skicna's meftod. The 
i^rative stiategy proposed by Sltiena is designed to resolve ambiguities in fte hybridise. 
pa..em fta. may resul. fiom fte initial hybridi^.ion. The capaci.y .o resolve ambr^ti« 
hybridizarionpatiernatalater stage allowsaunive^alarraywift relatively fewprob«(e.^^ 

C8 ur^versal sequencing array) to be used as fte first array in fte scheme (see col. 4. hnes 11- 
, 5) Because fte initial array is aheady relatively small in Sldena's meftod. fter. would be 
correspondingly little economy in effort of synftesis from omission of probes. On the ofter 
hand, omission of pn,bes would have seve« disadvantages. One would have to malce a pnon 
assumptions as to which probes do no. have complementary sequences m a targe, and can 
fterefore be omitted. One would also have u, syn.hesize a differen. s«ing array tor each ^get 
sequence, rafter ft» using a single universal anay as fte meftod Sldena descnbes^ Tl-e 
effort in synftesizing a different sUrting array for each .arge. sequence would .«el mo« ftan 
cancel ou. any economy of effort saved by reduced synftesis ftom omission of probes. In fte 
Circumstances, it is respectfully submittedftataskilled artisan wouldnot have beenmrpelledby 
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cantor's conunentstomodifySkiena's teaching to design an a.^^ 
complementary to a reference sequence as claimed. 

Tonclusion . „ u 

For each of A. above indepeaden. and sufficient « appeUan. rcpectiuUy «.bnuu 

the rejection should be reversed. 

^eced as obvious over Skiena in view of Fu«al. « iuAer 

view of cantor, in f«.er view of Cro»n (final office action at pp. 4-5). SUena, Fu.^ and 
C».or are applied as above. The Exan.iner ac^owiedges .hat «tat U>e. references do no. .each 
l„.deIof.herefe^cese,ue„cesandprobese.sspecificdh,c,ahn.7...™^ 

.akesfteviewthatftesedetaiisaredescribedbyCronin. lie ExanUner takes the vrew ««. .. 
:^:dlvebee„obviousU,con,binc.he.eachinsofCr„ninwi.h.heo.herrcferences.nvrewof 

Cronin-s statement that her method provides strate^es for comparing a targe, sequence and 

"™:raaimsaredis«nguishedoverCronin.Fu.rea.andSHenaforat,^^ 
reasons as discussed above wim respect to Sldena and Fud^ alone. 

:n addition, appellant submits to. *e asserted motivation would no. have .m,»lled an 
ar.isan to have combined the teachings of Cronin with SHena. Tl,e moHvation .denufied by the 
Examiner (that Cronin. med>od allows one to analyze .arge. sequences tt,a. are varranu of a 
reference Iquence) provides r^n to perfo™ cronin. methods as written but no .» m^ 
:^^e;roposedmotiva.ionalsoaoesno.ta.ein.oaccoun.d..fact.ha.Cromn-ss«a^^^^^^^ 
;robedesi;ldno.beh.co,pora.edh..oS«ena.me.odwi.outchangmgm.^^^^^^^ 

own me*od and forfeiting most of its advan^ges. For example, if one employed Cr^n 
s«.egy of se.ec.ing probe sets by complementarity .o a Imown refer^ce sequence, «.en one 
would have .o discard Slciena's al.en.«ve s«a.egy of using a universal sequence array and 
rleanendan. advantagesofbeingableto analyze an, targetsequence.I.is..uncl^^^^ 
o^ewouldemploySkiena'strategyof designing secondary arrays for i.erat.vehybnd.za..on.f 
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toprimarya™ywere*alofCroninra*«tt.ana«niversalarrayasdescribedbySkien^As 

noted above, Skiena's strategy for desigdng a secondary array U adapted to analyze a target 
seqnence without anypriorknowWge as to its identity, ms strategy wotddhaveseem^^ 

^necessarily complex compared with dte methods that Cronin herself propo^. T^. « 
submitted that ass^tcdmotivaUon of a„a.yzingatargetse,uencefl,atisavaria^t„farefer»^^ 
sequence is merelyareasontoperformOonin. own methods, and would not have unpelled the 

artisan to make the specific combination represented by clamB 7-14. 

Tie asserted motivation is insufficient for claims 13 for an additional reason. Thts darm 
specifics a particular method of analyzing an array containing four probe sets in whrch one 
compares the relative specific binding of four corresponding probes fiom the four probe sets, and 
assi^anucleotide in the sequence ofthetarget nucleic acid as thecomplementofthe 

interrogationpositionoftheprobehavingthegreatestspecificbindng. The process .s the^ 
repeateduntileachnucleotideofinterestinthetargetnucleicacidhasbeenestunate^. Although 
this process is describe! in the Cronin reference, one would not have been motivated to 
incorporate it into Sldena's method because it would be redundant in the form of analysts 
proposedbySldena. Skiena first determines which probes in a first array hybrid.ze «> a target 
leqlc^Skienathensynthesizesasecondaryarrayinwhichtheprohesoombine^esequences 

of *e hybridizing probes fiom the first array. Skiena then compiles the sequences ftom *e 
aggreg^e othybridizing probes in all of the arrays, -mere is no role in thrs an^yUca. scheme to 
plLganyofthestepsrecitedinc,aiml3.Askilledartisanwouldnothavehee..mot,vated 

to perfonn the steps of claim 13 in the context of Skiena's method when the steps of clann 13 
serve no purpose in Skiena's method. 

For these additional reasons, it is submitt^ that claims 7-14, and parttcularly clam. 13, 

are distinguished. 

^ n ---ui I Ti - — " imm^mmM 

Skiena, Futreal and Cantor are appUed as above (fmal office action at p. 7). Horw,^.s 
cited as teaching the identification of homologs of HW sequences in human and prunate DNA. 
The Examiner takes the view that it would be obvious to combine the comparative human 
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prin«.esmdycfHo™i.zm.oSHena'sme*odfortt>ebe„efflofobU>iningabe«crund.rs.andm^ 

of HIV evolution. w uiU 

Claims 3 and 4 are distinguished for at least the sarae reasons as daim 1 torn wtaeh they 

""^Taddition, it is respectfully submitted that the asserted motivation would have been 
insufficient to have impelled the artisan to combine the references in the specific mamter 
requiredbythependmgclaims. T^e motivaUon asserted by the Examiner (performmg a 
colparativehumanprin«tes.udy)isthereas„nHor.i.zperformedhisownst„dyofevo^^^^^^ 
m this study, Horwitz used oonvenhonal Sanger sequenomg to sequence particular targets wtthm 
human andprimate genomes. Horwitz provides no indication of inadequacies of this approach, 
or suggestion that one should turn to any other approach to perform sequencings of cognate 
sequences from different species, ^particular, Horwitz providesnoflungthatwouldpomtdte 

Jsan ,0 Slciena's me«,od as a means for analy^g a target nucleic acid that represents a ^ectes 
variant of a known reference sequence. In the absence of any motivation impelling the a«rsan 
the specific combination of Horwitz with Skiena required by claims 2 and 3, it is respeotMly 
submitted that these claims are distinguished on additional grounds. 
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IX. Conclusion 



For all of the above reasons, it is respectfoUy submitted that the rejections be reversed, 
and the case remanded to the Examiner for allowance. 

RespectfiiUy submitted. 



Joe Liebeschuetz 
Reg. No. 37,505 
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APPFNmXA: PF T>JT^^Nfi CLAIMS 
1. A method of analyzing a target nucleic acid, comprising: 

(a) designing an array of probes to comprise a probe set comprising probes 
complementary to a known reference sequence; 

(b) hybridizingthetargetnucleicacidtothearrayofprobes,whereinthe 
sequenceofthetargetnucleicacidisavariantofthereference sequence andprovidedtheprobe 

array does not contain every possible probe sequence of a given length; 

(c) determining the relativehybridizationofthe probes to the target nucleic a^^^^ 

(d) estimatingthesequenceofthetargetnucleicacidfromtherelative 

hybridization of the probes; 

(e) providing a ft«her array of prob« comprising a probe set comprising probes 
complemenu^ «, *e estimated sequence of the target nucleic acid and p^vided the i«her 
probe array does not contain every possible probe sequence of a given length; 

(f) hybridizing the target nucleic acid to the fiuther array of probes; 

(g) determining the relative hybridization of the p«>bes to the targe, nucleic acid; 

(h) reestunatingthesequenceofthetargetnueleicaeid&omtherelative 
hybridization of the probes. 

2 Tlte method of claim 1, further comprising repeating steps (e)-(h) as necessary 
rmtilthe'reesUmated sequence ofthetargetnudeicacidisconstantbctween successive cycles. 

3. TKe method of dam, 1, therein the target nucleic add is a spedes variant of the 

reference sequence. 

4. T^e method of claim 1 , wherem «.e referee sequence is ftom a human and the 
target nucleic acid is from a primate. 
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5. TTie metod of claim 1, wherein fte target nucleic acid shows 50-99% sequence 
identity with the reference sequence. 

6. The method of claim 1, wherein the targe, nucleic acid shows 80-95% sequence 
identity with the reference sequence. 

7 The method of claim 1, wherein the reference sequence is at least 1000 
nucleotides long, the array comprhes a prohe set comprising overlapping prohes that are 
perfectly complementary to and span fl>e reference sequence, and the further array compnses 
probes that are perfectly complementary to and span the estimated sequence. 

8 The method of claim 1, wherein an estimated sequence of the target nucleic acid 
tacludesanucleotidewhoseidentityisambiguousandtheprobesetshowingperfect 

complementarity to the esHmated sequence includes a probe having a pooled nucleot.de ahgned 
with the position of ambiguity in the target sequence. 

9. Themethodofclaiml.whereinthereferencesequenceisatleastlOkb. 

10. The method of claim 1 , wherein the reference sequence is at least 1000 kb. 

,1. The method of claim 1, wherein the reference sequence includes at least 90% of 
the human genome. 

12. The method of claim 1, wherein the array of probes comprises: 

(1) a first probe set comprising a plurality of probes, each probe comprising a 
segment of at least six nucleotides exactly complementary to a subsequence of the reference 
sequence, the segment including at least one interrogation position complementary to a 
corresponding nucleotide in the reference sequence, 

(2) second, third and fourth probe sets, each comprising a corresponding probe 
for eachprobe in the first probe set, theprobes in the second, third and fourthprobesetsbemg 

identical to a sequence comprising the corresponding probe from the first probe set or a 
subsequence of at least six nucleotides thereof that includes the at least one interrogation 
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position, except that the at least one interrogationposition is occupiedbya 
in each of the four corresponding probes from the four probe sets. 

13. The method of claim 12, wherein the sequence of the target nucleic acid is 

estimated by: 

(a) comparing the relative specific binding of four corresponding probes from 
the first, second, third and fourth probe sets; 

(b) assigning a nucleotide in the sequence of the target nucleic acid as the 
complementoftheinterrogationpositionoftheprobehavingthe greatest specific binding; 

(c) repeating (a) and (b) until each nucleotide of interest in the sequence of 
the target nucleic acid has been estimated. 

14. Tlie method of claim 1, wherein the sequence of the target nucleic acid differs 
from the reference by at least two positions within a probe length. 

15. A method of analyzing a target nucleic acid, comprising: 

(a) designing an array of probes to be complementary to an estimated sequence of 
the target nucleic acidprovided the arraydoes not contain every possible probe sequenceofa 

given length, 

(b) hybridizing the array of probes to the target nucleic acid; 

(c) determining a reestimated sequence of the target nucleic acid from the 
hybridization pattern of the array to the target nucleic acid sequence to; and 

(d) repeating (a)-(c) at least once. 



